Canine influenza virus replicates in alveolar macrophages and induces TNF-alpha.
Canine influenza virus (CIV) is a recently emergent pathogen of dogs that has caused highly contagious respiratory disease in racing Greyhounds, pet dogs, and shelter animals. Initial characterizations of CIV-induced respiratory disease suggested alveolar macrophages may be susceptible to virus infection. To investigate the role of the alveolar macrophage in the pathogenesis of CIV infection, primary alveolar macrophages were inoculated with CIV and studied from 0 to 48 hours later. Virus titers in alveolar macrophage culture supernatants increased significantly (P < .05, n = 7) from 3 to 24 hours following virus inoculation. Virus matrix gene expression was significantly increased (P < .05, n = 14) at 3, 6, and 12 hours after inoculation, peaking at 6,445-fold the level of RNA detectable immediately following inoculation. Virus-inoculated macrophages demonstrated significantly (P < .05, n = 5) decreased viability (30% trypan blue positive) by 12 hours after inoculation compared with mock-inoculated cells (5% trypan blue positive). By 12 hours after inoculation, tumor necrosis factor-alpha (TNF-alpha) and interleukin-10 (IL-10) mRNA levels were significantly (P < .05, n = 11) increased over those immediately following inoculation. Only TNF-alpha protein levels were significantly increased (P < .05, n = 11) at 12 hours after inoculation. In conclusion, the results indicate that CIV replicates in canine alveolar macrophages and induces TNF-alpha expression and cell death.